
290 

Feel. 

0.5 

2.1 

MONTHLY WEATHER REVIEW. 

i Feet. Feet. 

16 18 I 1.4 3.6 

10.16 i 9.9 8.8 
I 

JULY, 1899 

-~ 

20.21 

15-20 

31 
31 

Hiighta of riosrs vefewed to wrod of g a g d o n t i n u e d .  

Feed. 
-0.1 

1.5 

20.5 
58.5 

- ..... -. ..... 
blbany.Qa ..............I SO 

a88 
Chuttiaboeha R i m .  

Weat Point. (fa .......... ! 6.9 

8.0 
7.0 i ................ C& Rlver. 

Alabama River. 
Montgomery, Ala.. ...... !Xi 
Selma, Ala ............... 
Colnmbna, Mlss. ......... 

........... Rome (fa 225 
Qadsden Ala 144 

Totnbigtee Rlrrsr. 
I "' 

88 

2Y 
29 

Higherct water. 

the monthly reports of the respective sections of the Climate 
and Crop Service- The name Of the section is given 
after each summarv. 

highest was 101', at Fairmount on the %d, and the lowest, 42' at 
Columbia City, Hector, and Salem on the 9th. The average precihta- 
tion waa 3.28, or 0.15 above normal ; the greatest monthly amount, 
6.00, occurred at Scottsbiirg, and the least, 0.55, at Vevay.-C. F. R. 
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CLIMATE AND CROP SERVIOE. 
By JAMES BBRRY, Chlef of Climate and Crop Service Divlslon. 

Rainfall is expr&sed in inches. 
Alakma.-The mean temperature was 80.4', or n.4' above normal; 

the highest was 103', at Decatur on the 14th and at Goodwater anrl 
Wetumpka on the 16th, and the lowest, 55', at Gadsrlen on the 2d. 
The average precipitation was 6.76, or 1.51 above normal; the greatest 
monthly amount, 13.42, occurred at Montgomery, and the leaat, 3.05, 
at Riverton.-F. P. C k f f m .  

Arsiaona.-The mean temperature was 83.7', or slightly below normal; 
the highest was E?', et Fort Mohave on the "Bth, and the lowest, 40'. 
at Fort Apache on the 23d. The average precipitation was 2.39, or 0.38 
above normal; the reatest monthly amount, 8.04, occurred at Fort 
Huachuca, and the feast, trace, at a number of stations.- W. Q. Bum.  

Ar?camaa.-The mean temperature was 79.0°, or 1.1' below normal; 
the highest was looo, occurring at several stations on different dates, 
and the lowest, 52', at Keesees Ferry anal Wit& Springs on the 10th. 
The averaee DreciDitation was 5.11. or 1.97 above normal: the ereatest 
monthly am&nt,' 10.13, occurred 'at Lonoke, and the least, 5.57, at 
Warren.-E. B. Rkkrda. 

Cal#v-nia.-The mean temperature for the State, obtained by weight- 
ing the re orts from 251 stations, so that equal areas hare about the 
same weigtt, wan 77.9', or 1.1' below the normal for the State, as 
determined from 3 2  records; the highest was 123', at Volcano Springs 
on the 3d, and the lowest, 25', at Bodie on the 31st. The average 
precipitation for the State, as determined by the records of 300 sta- 
tions, was trace; the deficiency, as indicated by reports from 202 
stations which have normals, was 0.04 of an inch; tlie greatest monthly 
precipitation was 1.00, at Needles, while none fell at many stations.- 
Alezandm Q. McAdie. 

Cobrado.-The mean temperature was 66.7', or 1.3' below normal; 
the highest was 105', at Lamar on the 5th, ancl the lowest, 29', at 
Troutvale on the 5th. The average precipitation waa 3.01, or 0.71 above 
normal; the greatest monthly amount, 7.06, occurred at Santa Clara, 
and the least, 0.18, at Grand Junction.-F. 61. Bratwhbavg. 

Z%Ada.-The mean temperature waa S0.9'. or about normal; the 
highest was lo!?', at De Funiak Springs on the lSth, and the lowest, elo, 
at Wausau on the 3d. The average precipitation was 8.85, or 2.2s above 
normal; the greatest monthly amount, 24.45, occurred at Manatee, and 
the least, 3.21, at Tallahassee.-A. J. MikhU. 

Qsorgio.-The mean temperature was 80.2', or about normal; the 
highest was 106', at Albany on the 17th, and the 10west,5~1~, at Clayton 
on the 2d. The average precipitation wm 1.53, or 1.34 below normal; 
the greatest monthly amount, 8.05, occurred at Tallapoosa, and the 
least, 1.58, at Caniak.4. B. Xarbzbry. 

Idaho.-The mean temperature was 6S.2', or 1.8' above normal; the 
highest was ill', at Hagerman on the 18th, and the lowest, 26O, at 
Swan Valley on the 1st. The average precipitation was 0.35, or 0.38 
below normal; the greatest monthly amount, 1.36, occurred at Burn- 
side. while none fell at Idaho City.--6. M. Blnndfmd. 

IUi&.-The mean temperature was i5.3', or about normal ; the 
highest was IOl', at Alexander on the 26th, and the lowest, 40°, at 
Chemung and Lanark on the 30th. The average precipitation wa8 3.74, 

~ 

Wappenhana. 
Iowa.-The mean temperature was i3.1', or about normal; the highest 

was lolo, at De Soto on the 23d, aiid the lowest, 3S0, at Mason City on 
the 30th. The average precipitation was 3.07, or about 0.50 below nor- 
mal ; the greatest monthly amount, 8.6G. occurred at Lenox, and the 
least, 0.42, at Whitten.-J. R. Sage, Direckw; 0. M. Chappel. Asaaktant. 

Eansae.-The mean temperature waa 7F.S0, or 1.5' below normal; 
the highest was 106', at Ulysses on the i th,  and the lowest, 45O, at 
Panning on the Pth. The average precipitation was 5.33, or 1.70 above 
normal; the greatest monthly amount, 11.44, occurred at Independence, 
mid the least, 1.21, at Medicine Lodge.--. B. Jetdngs. 

EetLtwky.-The mean temperature was i7.3O, or about normal; the 
highest was looo, at Princeton and Shelbyville on the 15tl1, at Paducah 
and Willianislm-g on the 16th, aiid at Bardstown on the 17th; the 
lowest, 47', at Loretto on the 10th. The average precipitation was 3.78, 
or IJ.72 below normal; the greatest monthly amount, 7.41, occurred at 
Russellville, and the least, 0.97, at Lexington.-H. B. Hmay. 

Lniiaiztm.-The mean temperature was 82.io, or 0.6' above normal; 
the highest was 105', at Liberty Hill on the 31st, and the lowest, 54O, 
at North Louisiana Experiment Station, Calhoun, on the 5th. The 
average precipitation was  3.54, or 1.94 below normal; the greatest 
monthly amount, 7.30, occurred at Sugar Experiment Station, and the 
least, 0.37, at Minden.-W. T. Blylh.  

Maryland and DelawaTe.--The mean temperature was 76.9', or about 
normal; the hi hest was 100'. at Boettcherville, Boonsboro, and Han- 
cock, Md., on die E d ,  and the lowest, 37', at Deerpark, Md., on the 
211. The average precipitation was 4.23, or 0.07 below normal; the 
greatest monthly amount, 8.3i, occurred at Seaforcl, Del., and the least, 
0.92, at Smithsburg, Md.--P. J. IliClz. 

Michigan.-The mean tern erature was 68.4', or 1.2' below normal; 
the highest was looo, at Battre Creek on the 24th. nnd the lowest, No, 
at Rocklxnd on the 31st. The average precipitation was 3.63, or 1.12 
above normal; the greatest monthly amount, l(J.62, occurred at Big 
Rapids, and the least, 0.80, at Newberry.-(?. F. SchnaXer. 

MitLnssota.-The mean temperature was i0.2'. or about normal; the 
highest was lono, at Milaca on the 12th and at Beardsley on the 19th, 
and the lowest, 36', at Tower on the 16th, at Mount Iron on the 29th, 
and at Roseau on the 30th. The average precipitation was 2.84, or 
about 0.50 below normal; the greatest monthly amount, 9.63, occurred 
at New Folden, and the least, 0.47, at New U1m.-T. S.Ouhwn. 

Mia&ii~.-The mean temperature was 81.3'. or about normal; the 
highest was 103', at Westpoint on the l4th, 17th, and 18th, and the 
lowest, 5So, at Okolona on the 31st. The average recipitation waa 4.89, 
or nhout l.@O above normal; the greatest mont%ly amount, 10.19, oc- 
curred at Batesville, and the least, 1.72, at Briers.-H. E. Witkimon. 

JiissourL-The mean temperature waa 76.1' or about 1.0' below nor- 
mal; the highest was lo?', at Princeton on the 25th and at Vichy on 
the 27th. and the lowest, 43', at Potosi on the 1st. The average pre- 
cipitation was 4.66, or sli htly above normal; the greatest monthly 
amount, 9.39. occurred at Eonception, and the least, 1.F9, at Spring- 
fielc1.-G. J. 0' fJonnor. 

kConi.ana.-The mean temperature waa 66.7'. or 0.3' above normal; 
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the highest waa 103', at Glendive on the 17th, and the lowest, 28', ai 
Adel on the 1st. The average precipitation was 1.3, or 0.10 above nor. 
mal; the greatest monthly amount, 5.43, occurred at Glendive, and the 
least, trace, at Billings.-E. J. Qh. 

rV&m&m.-The mean temperature waa 73.4', or 1.3' below normal 
the highest was 106', at Imperial and Madrid on the 25th, and the 
lowest, 36', at Kennedy on the 28th. The average precipitation WBI 
2.87, or 0.53 below normal; the greatest monthly amount, 10.55, oc. 
curred at Salem, and the least, 0.04, at Cody.-@. A. Lowland. 

N&.-The mean temperature waa 72.6', or about 1.5' above nor. 
mal; the hi hest waa l l O o ,  at Mill City on the 17th, and the lowest, So, 
at Elk0 on t%e 3d. The average precipitation was 0.14, or 0.25 below 
normal; the greatest monthly amount, 0.61, occurred at Ely, while 
none fell at several stations. Drought conditions prevailed over the 
State durin the entire month. The ranges in most districts were 
seriously affected and stock had a hard struggle for esistence.4. H; 
Smith. 

Nwo EngW.-The mean temperature waa 69.1°, or about normal 
the highest was lolo, at Claremont, N. H., on the 4th, and the lowest, 
33", at Grafton, N. H., on the 1st. The average precipitation was 4.67, 
or normal; the greatest monthly amount, 8.84, occurred at Pittsfield, 
Mass., and the leaat, 1.99, at Nantucket, Mass.4.  W. hi#. 

Nwo Jeraq.-The mean temperature waa 74.7', or about 2.0' above 
normel; the highest was 98', at several stations on different dates, and 
the lowest, 38', at Charlotteburg on the 1st. The average precipitation 
was 5.76, or 1.47 above normal ; the greatest monthly amount, 9.02, oc. 
curred at Bridgeton, and the least, 3.34, at Cape May City.-B. W, 
AicGann. 

Nm dZbzico.-The mean temperature was 73.0'. or 0.7' below normal 
the highest waa 10Go, at Eddy on the 24th, and the lowest, 29', at Win- 
sora on the 12th. The average precipitation was 4.11, or 1.22 above 
normal; the greatest monthly amount, 10.51, occurred at Clayton, and 
the least, 1.00, at Eddy.-R. dl. Hdang6.  

Naa Po&-The mean tem erature was 70.3', or 0.5' above normal 
the highest was lolo, at Cefar Hill on the 3d, and the lowest, 35', 
at Bolivar and New Lisbon on the 1st and at Saranac Lake on the %th. 
The average precipitation was 3.72, or 0.17 IJelow normal; the greatest 
monthly amount, 10.49, occurred at Port Jervis, and the least, 0.i0, at 
Mdison Barracks.-R. Q. Allen. 
North Cmlitm-The mean temperature was 76.5', or 1.0' below nor- 

mal; the highest was lo?', at Rockingham and Salisbury on the 16th, 
and the lowest, 4O0, at Linnville on the 1st. The average precipitation 
was 6.51, or 0.90 above normal; the greatest monthl amount, 12.15, 
occurred at Selma, and the least, 2.12, at Marion- C. $ W t b  H m m n a .  

Nmlh &hob.-The mean temperature was 68.3', or 0.4' below nor- 
mal; the highest was logo, at Steele on the Blst, and the lowest, 33'. 
at Dunseith, on the 29th. The average precipitation was 1.88, or 0.49 
below normal; the greatest monthl amount!, 6.12, occurred at Shey 
enne, and the least, 0.45, at Bismarc5.-B. H. &onson. 

Ohio.-The mean temperature was 74.1', or about normal; the high- 
est waa 105', at Seaman on the 4th, and the lowest, 41', at Orangeville 
on the 10th. The avera e precipitation was 4.18, or 0.22 above nor- 
mal; the greatest month& amount, 6.45, occurred at Levering, and the 
least, 1.51, at Vanceburg-J. W m n  ha. 

OMakmm.-The mean temperature was 79.8', or about normal; the 
highest waa 106', at Kern on the 13th, and the lowest, 59', a t  Beaver 
on the 1st and Kemp on tEe 13th. The average recipitation was 6.05, 
considerabl above normal; the greatest monthyy amount, 14.00, oc- 
curred at d r t  Sill, and the least, 1.35, at Norman-H. L. Ball. 

hgon.-The mean temperature was 66.1°, or about normal; the 
highest was 107', at Pendleton on the 13th, and the lowest, 36', at Sil- 
verlake on the 1st. The average preci itation was 0.16, or 0.34 be- 
low normal, the lowest on record for fuly; the reatest monthly 
amount, 1.15, occurred at  Stafford, while no rain feb in several coun- 
ties.-B. S. Pagw. 

Pennqtvmnfo.-The mean temperature was 73.3', or 1.0' above nor- 
mal; the highest was 10lo, at Aqueduct on the 22d, and the lowest, 
35O, at Dushore on the 1st. The average precipitation waa 3.91, or 
nearly normal; the reatest monthly amount, 8.24, occurred at 
Seisholtzville, and theTeast, 1.53, at Lewisburg.-T. F. Toramend. 

&.ruth Cmlim.-The mean temperature was 80.0°, or about normal; 

the highest was loti', at Columbia, Greenwood, and Little Mountain 
on the 15th, and the lowest, 47', at Holland on the 4th. The aver e 
precipitation was 4.03, or 1.99 below normal; the greatest montzy 
amount, 10.16, occurred at Temperance, and the least, 1.58, at Trenton.- 
J. W. Bawrr. 

South Dmhlo.-The mean temperature was 72.4', or about normal; 
the highest was I l l0 ,  at Interior on the 22d, and the lowest, 32', at 
Ashcroft on the 28th. The average precipitation was 9.03, or about 
0.89 below normal ; the greatest monthly amount, 8.83, occurred at 
Canton, and the least, 0.28, at Forestburg. The precipitation was ex- 
cessive over portions of Bon Homme, Clay, Lincoln, Turner, and Union 
counties.-S. W. Q h n .  

Tsnnassw.-The mean temperatiire was 77.5', or about 1.0' above nor- 
mal: the highest waa lolo, at Dover on the 15th and 16th, and the low- 
est, 44', at Silverlake on the 9th and 10th and at Erasmus on the 10th. 
The average precipitation was 4.53, or about normal; the greatest 
monthly amount, 7.68, occurred at Lafayetto, and the least, 1.61, at 
Covington.-E. C. Bata 

T-.-The mean tem erature, determined by com arison of 43 sta- 
tions distributed througgout the State, was 0.8' befow the normal; 
there was a slight excess €or the month in a few scattered localities 
and a general deficiency elsewhere; the highest was  IlO', at Desdi- 
monia on the 23d, and the lowest, 44'. at Marathon on tbe 10th. The 
average precipitation, determined by comparison of 48 stations dis- 
tributed throughout the State, was  0.44 above the normal. There was 
a general excess ranging from 1.00 to 5.19 over west Texas, the Pan- 
handle, the western portion of north TexaR, the eastern ortion of 
southwest Texas, and in Galveston, Brazoria, and Fort Ben1 counties, 
with the greatest at Wichita Falls. Over the other portions of the 
State there was a general deficiency, with the greatest over the eastern 
portion, where the deficit ranged from 1.00 to 2.00. The rainfall was 
very unevenly distributed over the State. The greatest monthly 
amount, 12.70, occurred at Alvin, while none fell at several stations.- 
I. M. C!li?u. 

Ulah.-The mean temperature was 73.3', or 1.0' above normal; the 
highest was 107', at St. George on the 1st and 27th, and the lowgst, 
30°, at Woodruff on the 23d. The average precipitation was 0.66, or 
D.01 above normal; the greatest monthly amount, 3.07, occurred at 
Grover, and the least, trace, at Blue Creek, Croydon, and Ogden. On 
the evening of the 11th a flood, r l u c e d  by heavy rain or a cloud- 
burst in  the mountains, swept ( own lCIauti Canyon, struck Manti, 
which is located at the foot of the canyon, and damaged buildings and 
other property to the extent of about 855,000 or $30,00O.-L. H. iKwdmh. 

V+phfo.-The mean temperature was  7S.i0, or about 1.0' above nor- 
mal: the highest was 10lo, at Doswell on the 224 and the lowest, 35O, 
B t  Hot Springs on the 10th. The average precipitation was 4.43, or 
slightly in excess of the normal; the greatest monthly amount, 30.41. 
Dccurred at Sunbeam, and the least, 1.42, at Clifton Forge.-B. A. 
h m .  

Wa&ngkm.-The mean temperature, waa 66.1°, or about 1.5' above 
normal; the highest was 112', at Lindon the 16th, and thelowest, 32O, at 
Colfax on the 2Sd. The average precipitation waa 0.36, or 0.26 below 
normal, or about 55 per cent of the normal amount; the greatest 
monthly amount, 1.69, occurred at Coupeville, while none fell at Cen- 
terville, Connell, Lyle, and Punnysii1e.-G. N. Smlisb7~9-y. 

West Vil.gil&--TIie mean temperature was 73.3', or 0.6' above nor- 
mal; the highest was looo, at Uppertract on the 22d, and the lowest, 
33', at Terra Alta on the 10th. The average precipitation was 3.78, 
>r 0.89 below normal; the greatest monthly amount, 7.92, occurred at 
Philippi, and the least, 0.80, at Beclr1y.-C. df 8tmng. 

Wi&wnaih.-The mean temperature was 70.3', or nearly normal; 
the highest was 102'. at Medford on the 25th. and the lowest, 34O, at 
t-he same station on the 30th. The average precipitation waa 3.19, or 
1.13 above normal; the greatest monthl amount, 7.60, occurred at 
Eratiot., and the least, 0.75, a t  Medford.-k M. Wileoll. 

Wymtng.-The mean temperature was 65.6', or 1.0' below normal; 
;he highest waa 10So, at Bittercreek on the 26th, and the lowest. 2S0, 
a t  Rock Springs on the 3d and at Burnson the 23d and 29th. The aver- 
rage recipitation waa 1.28, or slightly above normal; the greatest 
montily amount, 3.28, occurred at Cheyenne, and the least, 0.07, at 
Wamsutter.- W. B. Pmhnar. 

SPEUIAL UONTRJBUTIONS. 
GOLD WAVES IN THE SOUTHWEST. 

J. 8. HAZEN, Observer, Weather Bureau. 

The remarkable, intense, and far-reaching cold waves of 
the past winter, culminating in that phenomenal and record- 
breaking cold wave of February 11-14,1899, gave lower tem- 
peratures in many sections than had ever been known, and 
has done much to bring the work of the Weather Bureau 

before the people, and to give an impetus to the study of the 
phenomena attending such storms. 

The local and visible conditions or premonitions preceding 
a cold wave in the Southwest are, with the possible exception 
of the relative humidity, uniform and well known. The first, 
and absolutely essential element, is an area of low barometric 
pressure in the Southwest. This low area may develop in the 
Southwest, or move down the eastern slope of the Rocky 


